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(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid the characteristic 
fluctuation of a selection gate owing to the positioning 
precision of a control gate and a floating gate, by 
deciding the valid length of a selection gate part by 
means of the size of a gap between first gate metals. 
SOLUTION: The valid length of a channel part 8b of the 
selection gate having fixed threshold voltage is decided 
by the length of the gap between two first gate metals 
5a and 5b in terms of self-matching. The length of the 
channel part 8b of the selection gate, which is largely 
fluctuated by the influence of the dispersion of the 
positioning of a control gate 7 and the floating gate 5a. 
can be controlled to the stable state of small fluctuation. 
Furthermore, the size of the selection gate can be 
reduced since it is not necessary to consider the 
marginal room of characteristic fluctuation owing to 
positioning dispersion. Then, read response speed can be 
improved by the improvement of selection gate current 
driving ability. 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the semiconductor device which has an impurity diffused layer on a semi-conductor 
substrate front face, and has the 1st gate metal which touches on both sides of the 1st insulator 
layer on a substrate, and the 2nd gate metal which touches on both sides of the 2nd insulator 
layer further It covers, this — the 1st gate metal — at least two — having — and the 2nd gate 
metal — 1st at least two gate metal — respectively — alike — receiving — at least — a part - 
- every — And the gap of 1 st at least two gate metal is also lapped in the wrap form. The 
semiconductor device which at least one of the 1st gate metals has connected with the impurity 
diffused layer on the front face of a substrate too hastily electrically, and is characterized by the 
thing of other gate metals for which at least one is electrically insulated with the perimeter. 
[Claim 2] In the manufacture approach of a semiconductor device of having the process which 
forms the 1 st insulator layer on a semi-conductor substrate front face, the process which forms 
the 1st gate metal on it, and the process which forms the 2nd insulator layer and the 2nd gate 
metal further At least two gates are formed in coincidence at the process which forms the 1 st 
gate metal, this — And the process at which a hole is beforehand made in the 1st insulator layer 
of the location on which at least one of the at least two gates is put in advance of the process 
which forms the 1 st gate metal, and a lower semi-conductor substrate is exposed. The 
manufacture approach of the semiconductor device characterized by having the process which 
performs impurity diffusion to a substrate to the hole site. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings; any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which accumulated 
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the split-gate mold nonvolatile memory component, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Even if it turns off the power, as structure of the memory device 
by which the contents of storage are held, i.e., a nonvolatile memory component, the gate metal 
of MOSFET is formed in two-layer, and the thing with which the gate metal of the 1st layer was 
electrically insulated from the perimeter with insulating materials, such as silicon oxide, and 
which constituted as the so-called floating gate is used for many years. By controlling the 
potential of the control gate which is the gate metal of the 2nd layer, and accumulating or 
removing the electron which passes an insulating material by generating a hot electron, tunnel 
current, etc. to the floating gate, the threshold voltage of this MOSFET is changed and this 
change is used as a memory storage function. 

[0003] As an approach of arranging a nonvolatile memory component in the shape of an array, it 
is relation with the read-out approach, and it roughly divides, there are two methods, serial 
arrangement and a parallel arrangement, and a still finer variation occurs. Among these, in case 
an electron was removed from the floating gate in the case of a parallel arrangement and the 
threshold voltage of a memory device was lowered to it, the so-called superfluous elimination 
(exaggerated IRESU) in which threshold voltage falls too much and malfunctions often became a 
problem exceeding the lower limit of the threshold which can be read. 
[0004] As a means to avoid this, have the gate used as the control gate and same electric 
potential. By connecting the usual MOSFET with the fixed threshold called the selection gate 
with a memory device at a serial, and controlling the threshold voltage of this selection gate in a 
manufacture process to a bigger value than the lower limit of the threshold in which the above- 
mentioned read-out is possible At the time of un-choosing [ of a eel ]. a current by the selection 
gate side (when control gate potential is lower than a threshold) A stop, And by taking the 
configuration which a selection gate side will be in switch-on at the time of selection (when 
control gate potential is higher than a threshold), and does not bar read-out of a memory device 
Even if the threshold of a memory device falls too much for superfluous elimination (exaggerated 
IRESU), the method of defanging this has been taken. 

[0005] Furthermore, the split-gate method which accumulates the selection gate and a memory 
device into one component for the purpose, such as an improvement of a degree of integration, 
is exhibited by the United States patent number 4,949,140 (8/1990), and the amelioration version 
is exhibited by publication number H07142617. H07 147336. and H07202042. the United States 
patent numbers 5.045.488 (9/1991), 5,231,299 (6/1993), and 5.274.588 (12/1993). etc. 
[0006] Drawing 4 (a) - drawing 4 (h) express the typical manufacture approach for the structure 
of the nonvolatile memory component of a split-gate mold based on these conventional 
technique in drawing 4 (i) as a sectional view of the direction of an MOSFET channel again. In 
drawing, 1 is a semi-conductor substrate, 3 is an impurity diffused layer, and. in 3a, a drain and 
3b express the source. 4 [ moreover, ] — the 1st insulator layer and 5 — in the 2nd insulator 
layer and 7, the channel section of a nonvolatile memory component and 8b express the channel 
section of the selection gate, and, as for 10, the 2nd gate metal (control gate) and 8a express 
[ the 1 St gate metal (floating gate) and 6 ] a photoresist, respectively. Hereafter, the 
manufacture approach of the semiconductor device which accumulated the conventional split- 
gate mold nonvolatile memory along drawing is explained briefly. 

[0007] After passing through the usual WELL formation process and usual isolation formation 
process in an integrated circuit if needed, the semi-conductor substrate 1 top of a component 
formation field is oxidized thermally, and as shown in drawing 4 (a), the 1st insulator layer 4 is 
formed. Next, the polish recon film which is the 1st gate metal layer 5 in vapor growth etc. like 
drawing 4 (b) is formed on the 1st insulator layer, required impurity installation is performed, and 
as shown in drawing 4 (c) and drawing 4 (d), the 1 st gate metal (floating gate) 5 is formed at a 
photo etching process. Then, by thermal oxidation, vapor growth, or its both, after forming the 
2nd insulator layer 6 like drawing 4 (e), the polish recon film or metal silicide film which is the 2nd 
gate metal layer 7 as shown in drawing 4 (f) is formed. Signs that this was fabricated to the 2nd 
gate metal 7 by photo etching are shown in drawing 4 (g). Furthermore, in the form which carries 
out self align to the location of a gate metal, after performing gate side-attachment-wall 
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formation etc. if needed, as shown in drawing 4 (h), impurity installation is performed to source 
3b and a drain 3a field. 

[0008] Then, although it will progress to processes, such as interlayer insulation film formation / 
connection hole formation, metal wiring formation, and protective coat formation, if it is the usual 
integrated circuit, structure is determined at the process which explained the part of a 
nonvolatile memory component above. 

[0009] As shown in drawing 4 (i), it turns out that nonvolatile memory component channel 
section 8a from which threshold voltage changes according to the amount of charges by the 
electron poured into the floating gate 5. and channel section 8b of the selection gate which has 
fixed threshold voltage are accumulated by one compound device in the form electrically 
connected to the serial. Since it can avoid passing a current in the whole compound device as 
mentioned above according to this structure even when the threshold voltage of the nonvolatile 
memory component section falls too much by superfluous elimination (exaggerated IRESU). 
Since it becomes advantageous to low-battery-izing of the supply voltage at the time of read- 
out actuation, simplification of a memory-clear circuit system, etc. and there is no connection 
wiring excessive between the selection gate and a nonvolatile memory component in 
coincidence, It had the advantage of being able to suppress the fall of the degree of integration 
by existence of the selection gate to the minimum. 
[0010] 

[Problem(s) to be Solved by the Invention] However, It sets for the above-mentioned 
conventional split-gate mold nonvolatile memory component. Since the photograph process and 
it of the control gate which perform pattern formation of the floating gate are independent In 
response to the effect of the variation in both alignment, it is tended to change the die length of 
channel section 8b of the selection gate section. The function of selection gate original was 
spoiled by the fall of the current drive capacity of the selection gate section at the time of 
becoming long, or generating of the leakage current by the short channel effect at the time of 
becoming short, or a punch-through phenomenon, and it had the trouble of causing a yield fall. 
[001 1] Then, this invention aims at offering the semiconductor device which accumulated the 
split-gate mold nonvolatile memory component which lost fluctuation of the gate length of the 
selection gate section, and its manufacture approach. 
[0012] 

[Means for Solving the Problem] The 1st gate metal which the semiconductor device of this 
invention according to claim 1 has an impurity diffused layer on a semi-conductor substrate 
front face, and touches on both sides of the 1st insulator layer on a substrate, In the 
semiconductor device which has the 2nd gate metal which furthermore touches on both sides of 
the 2nd insulator layer It covers, this — the 1st gate metal — at least two — having — and the 
2nd gate metal — 1 st at least two gate metal — respectively — alike — receiving — at least — 
a part — every — And the gap of 1st at least two gate metal is also lapped in the wrap form, at 
least one of the 1st gate metals has connected with the impurity diffused layer on the front face 
of a substrate too hastily electrically, and at least one is characterized by the thing of other gate 
metals electrically insulated with the perimeter. 

[0013] Since the die length of the part which touches a semi-conductor substrate, without the 
2nd gate metal which is the control gate sandwiching the 1st gate metal, i.e., the effectual die 
length of the selection gate section, serves as the structure determined with the magnitude of 
the gap of the at least two 1st gate metal according to this invention, the effectiveness that 
property fluctuation of the selection gate resulting from the alignment precision of the control 
gate and the floating gate is avoidable does so. 

[0014] The manufacture approach of the semiconductor device of this invention according to 
claim 2 In the manufacture approach of a semiconductor device of having the process which 
forms the 1st insulator layer on a semi-conductor substrate front face, the process which forms 
the 1st gate metal on it, and the process which forms the 2nd insulator layer and the 2nd gate 
metal further At least two gates are formed in coincidence at the process which forms the 1 st 
gate metal, this — And the process at which a hole is beforehand made in the 1 st insulator layer 
of the location on which at least one of the at least two gates is put in advance of the process 
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which forms the 1st gate metal, and a lower semi-conductor substrate is exposed, It is 
characterized by having the process which performs impurity diffusion to a substrate to the hole 

site. 

[0015] According to this invention, it becomes a part of drain of the selection gate about the 
hole top beforehand made in the 1st insulator layer by 1st at least one gate metal formed in the 
wrap location being connected with the impurity diffused layer in a semi-conductor substrate. 
And since it insulates from a perimeter, another 1st gate metal serves as the same floating gate 
as usual and both of a parenthesis are formed in coincidence, The gate length of the die length 
to which the 2nd gate metal which laps with the upper layer behind touches a semi-conductor 
substrate on both sides of the 1st insulator layer, i.e., the selection gate, can be determined in 
self align, and the effectiveness that the structure of avoiding property fluctuation of the 
selection gate by the variation in the alignment of a photograph process can be manufactured is 
done so. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. 

[001 7] Drawin g 1 is drawing showing the structure of the gestalt of operation of the 
semiconductor device concerning invention according to claim 1 . The sectional view where 
drawing 1 (a) met in the direction of a channel of structure, and drawing 1 (b) are top views. In 
drawing, as for a semi-conductor substrate and 2, 1 is [ the drain auxiliary diffusion section and 
3 ] impurity diffused layers, and, in 3a. a drain and 3b express the source. 4 [ moreover. ] — the 
1st insulator layer, and 5a and 5b — in the 2nd insulator layer and 7, the channel section of a 
nonvolatile memory component and 8b express the channel section of the selection gate, and. as 
for 9, the 2nd gate metal (control gate) and 8a express [ the 1st gate metal (floating gate) and 
6 ] a component active region boundary, respectively. 

[0018] it turn out that it be the same as that of drawing 4 (i) used for explanation of the above- 
mentioned conventional technique so that clearly from drawing 1 (a). In the structure shown in 
drawing 1 (a), apart from 1st gate metal 5a which is the usual floating gate, however, by another 
existence of 1st gate metal 5b near the drain 3a By being raised in the direction in which the 
edge by the side of drain 3a of the control gate 7 (drawing Nakamigi side) keeps away from the 
semi-conductor substrate 1 The field where potential change of the control gate 7 influences 
the carrier concentration of the semi-conductor substrate 1 directly, Namely, it differs from the 
conventional structure greatly in that the effectual die length of channel section 8b of the 
selection gate has structure determined in self align with the die length of the gap of the 1st two 
gate metal 5a and 5b. The effectiveness that the die length of channel section 8b of the 
selection gate which was being sharply changed under the effect of the variation in the alignment 
of the control gate 7 and floating-gate 5a is conventionally controllable by this self-align- 
structure in the condition with small fluctuation of having been stabilized is acquired. 
Furthermore, only the part whose need of expecting the allowances for property fluctuation by 
above-mentioned alignment variation is lost can make size of the selection gate smaller than 
before, and improvement in the read-out speed of response by improvement in selection gate 
current drive capacity and the effectiveness of the improvement in a degree of integration also 
do it so. 

[0019] Moreover, gate metal 5of ** another 1st b near [ this ] the drain 3a Since the drain 
auxiliary diffusion section 2 connects with drain 3a and it has become a part of drain electrically. 
The leakage current of the nonvolatile memory in the condition (condition that control gate 
potential is lower than a threshold) of not choosing is suppressed. And the function or property 
of selection gate original of being in switch-on in the state of selection (condition that control 
gate potential is higher than a threshold), and not barring read-out of a memory device are not 
spoiled. 

[0020] Drawing 2 (a) - drawing 2 (i) are drawings showing the gestalt of implementation of the 
1st of the manufacture approach of the semiconductor device concerning invention according to 
claim 2. In drawing, as for a semi-conductor substrate and 2, 1 is [ the drain auxiliary diffusion 
section and 3 ] impurity diffused layers, and, in 3a, a drain and 3b express the source. 4 
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[ moreover, ] — the 1st insulator layer, and 5a and 5b — in the 2nd insulator layer and 7, the 
channel section of a nonvolatile memory component and 8b express the channel section of the 
selection gate, and, as for 1 0, the 2nd gate metal (control gate) and 8a express [ the 1 st gate 
metal (the floating gate and drain short circuit gate metal) and 6 ] a photoresist, respectively. 
Hereafter, the gestalt of implementation of the 1 st of the manufacture approach of the 
semiconductor device applied to invention according to claim 2 along drawing is explained briefly. 

[0021] Like the process by the conventional technique, after passing through the usual WELL 
formation process and usual isolation formation process in an integrated circuit if needed, the 
semi-conductor substrate 1 top of a component formation field is oxidized thermally, and as 
shown in drawing 2 (a), the 1st insulator layer 4 is formed. Next, as shown in drawing 2 (b), a hole 
is made in the location which serves as the drain auxiliary diffusion section 2 of the 1st insulator 
layer 4 by photo etching, and an impurity is introduced by approaches, such as an ion 
implantation which used the photoresist 10 as the mask. The polish recon film which is the 1st 
gate metal layer 5 in vapor growth etc. like drawing 2 (c) is formed on the 1st insulator layer, 
required impurity installation is performed, and as shown in drawing 4 (d), the 1 st gate metal 5a 
(floating gate) and 5b (drain short circuit gate metal) is formed at a photo etching process. The 
distance of the gap of the 1 st gate metal 5a and 5b is decided by dimension control at this time, 
and this is used for the self align of the next selection gate by it. Then, after forming and 
combining the 2nd insulator layer 6 like drawing 2 (e) by thermal oxidation, vapor growth, or its 
both and diffusing the drain auxiliary diffusion section 2, the polish recon film or metal silicide 
film which is the 2nd gate metal layer 7 as shown in drawing 2 (f) is formed. Signs that this was 
fabricated to the 2nd gate metal 7 by photo etching are shown in drawing 2 (g). At this time, are 
concerned, there is no effective length of selection gate section 8b in the doubling precision of a 
photograph process, and it turns out that it is determined in self align with the distance of the 
gap of the 1st gate metal 5a and 5b in drawing 2 (d). Furthermore, in the form which carries out 
self align to the location of a gate metal, after performing gate side-attachment-wall formation 
etc. if needed, as shown in drawing 2 (h) and drawing 2 (i). impurity installation is performed to 
source 3b and a drain 3a field. 

[0022] Then, although it will progress to processes, such as interlayer insulation film formation / 
connection hole formation, metal wiring formation, and protective coat formation, like the 
process by the conventional technique if it is the usual integrated circuit, structure is 
determined at the process which explained the part of a nonvolatile memory component above. 
[0023] In this way Drawing 2 It becomes a part of drain of the selection gate by connecting with 
the drain auxiliary diffusion section 2 and drain 3a whose 1st gate metal 5b formed in the wrap 
location is an impurity diffused layer in a semi-conductor substrate about the hole top 
beforehand made in the 1st insulator layer of the location of the drain auxiliary diffusion section 
2 shown by (b). And since it is formed in coincidence in the photo etching process which it 
insulated from the perimeter, another 1 st gate metal 3b became the same floating gate as usual, 
and both of a parenthesis showed to drawing 2 (d). The manufacture approach that the 
semiconductor device which accumulated the split mold nonvolatile memory which has the 
selection gate length by the self align shown in drawing 1 can be manufactured reasonable easily 
can be offered. 

[0024] The gestalt of implementation of the 2nd of the manufacture approach of the 
semiconductor device applied to invention according to claim 2 at drawing 3 (a) - drawing 3 (i) is 
shown. In drawing, as for a semi-conductor substrate and 2, 1 is [ the drain auxiliary diffusion 
section and 3 ] impurity diffused layers, and, in 3a, a drain and 3b express the source. Moreover, 
in the channel section the channel section of a nonvolatile memory component and whose 8b of 
the 2nd gate metal (control gate) and 8a the 2nd insulator layer and 7 are [ 4 / the 1st insulator 
layer, and 5a and 5b ] the selection gates for the 1st gate metal (the floating gate drain short 
circuit gate metal) and 6, and 10, a photoresist and 11 express the oxidation inhibition film and 
12 expresses the selective oxidation film, respectively. Hereafter, the gestalt of implementation 
of the 2nd of the manufacture approach of the semiconductor device applied to invention 
according to claim 2 along drawing is explained briefly. 
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[0025] In the gestalt of this 2nd operation, in case pattern formation of the 1 st gate metal 5a 
and 5b is carried out Not the usual photo etching but the oxidization inhibition film 1 1 on the 
polish recon film 5 is once punched by photo etching. It is big difference to carry out pattern 
formation of the 1st gate metal 5a and 5b by using as an etching mask the selective oxidation 
film 1 2 obtained by carrying out selective oxidation of the polish recon of the part of the hole, 
and also it passes through the completely same production process as the gestalt of the 1st 
operation of the above-mentioned. 

[0026] Namely, after passing through the usual WELL formation process and usual isolation 
formation process in an integrated circuit like the gestalt of the 1 st operation of the above- 
mentioned if needed, Oxidize thermally the semi-conductor substrate 1 top of a component 
formation field, and the 1st insulator layer 4 is formed. A hole is made in the location which 
serves as the drain auxiliary diffusion section 2 of the 1st insulator layer 4 by photo etching. The 
condition of having formed the polish recon film 5 which is the 1 st gate metal layer 5 after 
introductory ****** and in vapor growth etc. about an impurity on the 1 st insulator layer by 
approaches, such as an ion implantation, and having performed required impurity installation is 
shown in drawing 3 (a). Next, too, the oxidization inhibition film 11. such as silicon nitride, is 
formed on the polish recon film 5 with vapor growth etc.. the photoresist film 10 is applied, and 
the condition immediately after performing punching in the location which forms the 1st gate 
metal at a photograph process is shown in drawing 3 (b). Then, if it oxidizes thermally by etching 
only the oxidization inhibition film 1 1 and removing a photoresist, only the polish recon of the 
bottom of the hole of the oxidization inhibition film will oxidize, and the selective oxidation film 12 
will grow like drawing 3 (c). After removing the oxidization inhibition film 1 1, if the polish recon 
film is etched by using the selective oxidation film 12 as a mask, the pattern formation of gate 
metal 5a and the 5of ** two 1st b can be carried out like drawing 3 (d). Henceforth, completely 
like the gestalt of the 1 st operation of the above-mentioned, as shown in drawing 3 (e), the 2nd 
insulator layer 6 is formed. After diffusing the drain auxiliary diffusion section 2 collectively, the 
polish recon film or metal silicide film which is the 2nd gate metal layer 7 as shown in drawing 3 
(f) is formed. After fabricating this to the 2nd gate metal 7 like drawing 2 (g) by photo etching 
and performing gate side-attachment-wall formation etc. if needed further, as shown in drawing 3 
(h) and drawing 3 (i), impurity installation is performed to source 3b and a drain 3a field. Then, 
the point which progresses to processes, such as interlayer insulation film formation / 
connection hole formation, metal wiring formation, and protective coat formation, if needed is 
also as above-mentioned. 

[0027] Thus, split-gate mold nonvolatile memory component structure like obtained drawing 3 (i) 
As well as the point which memory-clear effectiveness goes up to the both ends of 1st sharp 
gate metal 5a by electric-field concentration taking place by existence of the selective oxidation 
film 1 2. by existence of the selective oxidation film 1 2 The capacity between the gates falls for 
the total thickness of the insulator layer between floating-gate 5a which became thick, and the 
control gate 7. Others, such as a point that the effect of the alignment variation of a photograph 
process becomes small also in respect of capacity The effectiveness of offering the manufacture 
approach that the semiconductor device which accumulated the split mold nonvolatile memory 
which has the selection gate length by the self align shown in drawing 1 completely like the 
gestalt of the 1st operation of the above-mentioned can be manufactured reasonable easily is 
done so. 
[0028] 

[Effect of the Invention] The nonvolatile memory component channel section from which 
threshold voltage changes according to the amount of charges by the electron with which the 
semiconductor device of this invention was poured into the floating gate as stated above. In the 
split-gate mold nonvolatile memory component on which the channel section of the selection 
gate which has fixed threshold voltage is accumulated by one compound device in the form 
electrically connected to the serial Since the effectual die length of the selection gate section 
serves as structure determined with the magnitude of the gap of the at least two 1st gate metal, 
it is effective in property fluctuation of the selection gate resulting from the alignment precision 
of the control gate and the floating gate being avoidable. 
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[0029] Moreover, the nonvolatile memory component channel section from which threshold 
voltage changes according to the amount of charges by the electron poured into the floating 
gate according to the manufacture approach of the semiconductor device by this invention, In 
the split mold nonvolatile memory component on which the channel section of the selection gate 
which has fixed threshold voltage is accumulated by one compound device in the form 
electrically connected to the serial It becomes a part of drain of the selection gate about the 
hole top beforehand made in the 1st insulator layer by 1st at least one gate metal formed in the 
wrap location being connected with the impurity diffused layer in a semi-conductor substrate. 
And since it insulates from a perimeter, another 1st gate metal serves as the same floating gate 
as usual and both of a parenthesis are formed in coincidence, The gate length of the selection 
gate which laps with the upper layer behind can be determined in self align, and manufacture of 
the structure where property fluctuation of the selection gate by the variation in the alignment 
of a photograph process is avoided is attained. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the structure of the gestalt of operation of the 1 st 
of this invention, and a top view, and (a) is a sectional view and (b) is a top view. 
[Drawing 2] It is the sectional view which arranged the manufacture approach of the gestalt 
operation of the 1 st of this invention from Ca) to (i) in order of the process, (b) (a) immediately 
after the 1st insulator layer formation Immediately after impurity installation of the drain auxiliary 
diffusion section, (d) (c) immediately after the 1 st gate metal membrane formation Immediately 
after the 1 st gate metal pattern formation. In (h), (i) expresses [ (e) / (f) / (g) ] the sectional 
view after nonvolatile memory component structure determination immediately after the source 
drain impurity stratification immediately after the 2nd gate metal pattern formation immediately 
after the 2nd gate metal membrane formation immediately after the 2nd insulator layer formation, 
respectively. 

[Drawing 3] It is the sectional view which arranged the manufacture approach of the gestalt 
operation of the 2nd of this invention from (a) to (i) in order of the process, (a) After the 1st 
insulator layer formation, impurity installation of the drain auxiliary diffusion section, and the 1st 
gate metal membrane formation, (b) Immediately after oxidization inhibition film formation and 
formation of the photoresist pattern, (d) (c) immediately after selective oxidation film formation 
Immediately after the 1st gate metal pattern formation. In (h), (i) expresses [ (e) /(f)/ (g) ] the 
sectional view after nonvolatile memory component structure determination immediately after 
the source drain impurity stratification immediately after the 2nd gate metal pattern formation 
immediately after the 2nd gate metal membrane formation immediately after the 2nd insulator 
layer formation, respectively. 

[Drawing 4] The sectional view which arranged the manufacture approach of the conventional 
semiconductor device from (a) to (h) in order of the process, It is the sectional view showing the 
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structure of the conventional semiconductor device, (a) Immediately after the 1 st insulator layer 
formation, (c) (b) immediately after the 1 st gate metal membrane formation Immediately after the 
photo etching of the 1st gate metal pattern, (e) (d) immediately after the 1st gate metal pattern 
formation photoresist removal Immediately after the 2nd insulator layer formation, (g) expresses 
immediately after the 2nd gate metal pattern formation immediately after the 2nd gate metal 
membrane formation, (h) expresses immediately after the source drain impurity stratification, 
respectively, and (i) of (f) is the sectional view showing the conventional structure. 
[Description of Notations] 

1 . Semi-conductor Substrate 

2. Drain Auxiliary Diffusion Section (Top View Top is Drain Auxiliary Diffusion Section Injected 
Hole) 

3. Impurity Diffused Layer 
3a. Drain 

3b. Source 

4. 1 st Insulator Layer 

5. 1st Gate Metal (Floating Gate) 

6. 2nd Insulator Layer 

7. 2nd Gate Metal (Control Gate) 

8. Channel Section of MOSFET 

8a. The channel section of a nonvolatile memory component 
8b. The channel section of the selection gate 

9. Component Active Region Boundary 

10. Photoresist 

11. Oxidation Inhibition Film 

1 2. Selective Oxidation Film 
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b t-ocom 1 <oy- h^mco^ti^'tiizMLX'J'-^j:< 

tmMmzmm^tixis^ . s.-^mco-y-h^mcoa^-^j: 
< ti:>uk-:>i}^mm^i>zmmtf^^tix\,^hzti:m 

tif*iM2 ] ^i^mm.mm±izm i com^m^mm- 
hxnt. ^co^izmico-y-h^m^mm-hjim 

^ t^izm2coimmtm2<Dy-h^mti:mm- 
hxm^^i-h^mi^mmc^mmjfmizm-^x . imi 
coy- h±m^mm-i>Jimx'>-^j:< 1 1 -oo^- h 
i}mmi>zmm^ti. mK^y-h^m^m^-t^ 

xmiz^t^r> X . -eoii'-'Sr <ti> -r><r> y-Y<no %'M 

ts:<b i^Ut-::>timt^ti^&.mcom 1 com^miz'fib'r: 

^h^fxT^^mi^ms^imia^'^xtoKxmt. ^co 
:;K<r>iiLmizm^^<^:^mmw:^t:n onmt Srw-ri. ^ 
b ^^mb^&^mi^mmcom^-^. 
i^mcomm^mmi 

[0001] 

mumi^zm-t^, 

[0002] 

imMcot^m] mmim^xi>^cr,imfHmmn^ti 
^^^om^. apt>. ^^^^^vm^iommbL 
X. MosFETioy-b^ss-2®t:jFMt. miMcoy- 
h^m^'^v^ ym^m^b'i^mm^x'mm^^^mm) 
izmwt^nti. ^^h^hyxu-y-^y^y-hbLxm 
m.Lfzijcoifi^<i}>(^m\>^i^fix\^& . m2m(7)y-h 

^mxh 3 y h n-;uy- h (OmiiL^mm t , yi-^-yh 

xi^^ h^^jy^hy^-ji^m^^^b'^^^-^-^i-^bTm 

[00 03] ^»^1±^^Ufg^^r^^W=M'^€.*- 

mmm b mmmcoiy^<D:}jm'ih K). -^^^ i^zmi}-^^^^ 
(i. ya—T-^ y^y-h*>^mrF^m^Lx^'^vm 



^X^fz, 

[00 04] ^ti^\sm-h^^S:bLX . ayh\J-)\^ 

y~hbMiiLb^j:i>y~hi^-th. ^v<?vy-Y 
wizi5\^xwr^<^i^^tiiV'^m^j:mmcoTmmx 

^ffitc$iJ1J|-r C b X\ ■^Jl'COimmm ( 3 y h n-;l^ 

y-hm.i<Limmi*)i&^m) iza-^iu ^^vy-hmx 

mm.i±)^. ij^-y. mim {•:iyvu-)vy-vnm^ 

oT^ ^ y S^cOSS^ai L ^i!S(f h ^ >! i: 

mtmhixx^fz. 

[0005]$ <i>lc. maJgt03l»^i:-<7)g6<)X\ -feW 
-yyy-Yrfj^ijK *ll^l^«-^4, 949.140 (8/1 

990) t:T<2:^BB$fL. nm^miUmi. H07147336, H07 
202042^ffl^it«-^5, 045.488 ( 9/1991) . 5.231,299 
(6/1993) . 5.274.588 (12/1993) ^j:i£X^(n^mitfi 

'^^^ixx\^h. 

[ 0 0 0 6 ] 114 (i)(i. :iixhmmmi>zm-:s< . x 
TV -y h y- vm.(r>-^-mmt^ ^ 'j m=f-<^mm^ . t 

fZ. 04(a)~ia4(h)«-?-Ott«e*«gBt:6-&Sr. MOSFET 

i-^^:^^fuyJ^i^(r>mmmbLxmLfz^>cox■'hh. mi^za 

V^T. l{i:##f*aM. SiiTM-^m^mX. 3a{±h' 

m. samicoy-h^m iyr3-y'>(y:f^y-h) . 
6iim2<7)^m. ntm2cr,y-h±m (^yhn- 
h y~ hM^»^ttp< ^ u Ltz^i^mmcom^ 

^rm^i^m^zim't^ « 

[0007] m^(oMmmmzt5ifh . m.m^m'^ 
m^mBj^m^'j^mizmtxmtz^k. m^mmmm 
co^mi^mm 1 ±^^m-it-t^^j: b'tx.mA (a) ict^ 
■rJ:atc^icoieigk!i4^?s^-r'i.. <J:ic:. ii4(b)<7) 
i o iz^mf&^m^b'X'm i <r>y- y^wm 5 x-tbhif- 

#A2:1tv\ 134 (c). ia4(d)ic^rj:-pjc:7;r hx>/ 
^^:/xmT-^ 1 <r>y- v-m, ( 7o-7^ yify- 

L<{i^<7)M:^t::i:-5T. 114 (e)co J; d 13^2 0*6^ 
M 6 ^ffM t-^^f^, 04 (f ) tc^^ tJt J; a 2 oy- 

h ±WM 1 X'hhr^v i^'y^ym^ fzM^m >- u -9- ^ h 

<7)^-'-h^JS7mj^t/i«1^^ll4(g)lC5j^r, ^ii* 
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xr^^^mi^&Mt:miii^'itXi5<xm.t . ^cr^'/K^^ 
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[ 0 0 1 7 1 13 1 ff^ia 1 ^mmmz^h^^ 
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hh. mizt5^^x. m^i^xwL. 2{ih'u-f yfflift 

SStJtSB. 3{i^M!l%lS£ljcJlT\ 3a{4KW>'. 3 b {4 
y-XS:a^« tfz. Aimicom^m. 5 a ■ 5b(± 
m 1 co^^- h^JR ( y y rJ^ y- h ) . 6 {4m 2 

cOi(!felilgi. 7 {4m 2 cT)^- b^jg (r? y b n-;uy- 
h) , 8a{4^»%'t4^^'JS^<0^^^^;Ugl5. 8 b {4 

[00 1 8] 01(a)*>^Hfl^,*>!5:j:3tc, :7n--f->f 

5 a.iziix^ixfzm^i<zx^mma.^zmtx 
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J)l>mioy-h#S5ai:{i;3iJ(2. VU4y3a.i&m 
yha-;i^y-h7cOH^-f y3a(i (Htf^fflll) O^S 

^ A- u rmmizmtrnw^^mm. ip*> . ^ h y- 

h <7)f- A- ^vuSBS b corn^^^^^ tiK Zr:><n>W, l 

- h^E 5 a fc 5 b COr^RtcO:^^ \,Zi. -> X U^&^mz 
h a-;l^y- h 7 i: 7 CJ-x ^ y;?^^-'- h 5 a t <7){4a 

^h^<r»^'7V^<n^x^% <^'LX\yrz^v9 v 

y-hO^-v^vUg|58bC0:ft§Sr, ^|jjcO/h§l\ 

i^(^<m.-^h^f^vv^^z^hw&^m%<^^'^^^ 

[00 19] Z<7)\iU^ y3aT&mcOi>d — 

mi^oy-h^m5b{±, }iu^ymmi&m.U2izX'y 

XYi^^ ysaizim^tixtiK). m^m^z\<u-( yco 
-^t^j:^X\^4>fzib. {ayho-)Uy- 

C 0 0 2 0 ] 112 (a)~ll2 ft ^JB 2 IHSJO^BJ 

mx'hh. mi>zi5\^x. m^mi^mm. 2\,iYv^y 
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[0021] m^msizxiTxj-izxtm^z, '^.mz 

mitt^^t'LX . ia2(a)lC5i^-rJ:3fcSS10^IK 
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'y^y:^izj: -oxmi O^M4 CO h' 1^ vHmHi^ 



2t^^ffi«(3J^SrS>{t. 7^ M-i^'XM O^vx^ 
h L/c^ ^ >?±A^ h'cO:^r^-C-^M!H5^^A-r S « H 2 
(cXoi d tmffl^;a^'5ri: T-^ 1 oy- h^JRS 5^ 
fe^dty X U 3 ym^m l cOi^lSJbtc:?^^ LT^tJ^'Sr 
^«ie*S!I^AS:=?TV\ [Sl4(d)tC^-rj;ot:7;f hx>y^ 

h) i:5b (vu-(ymmy-h±m) ^mm-^. r 

<7)B#C7)^$|J1»IC<J; o T . H 1 oy- h^JH 5 a 5 b 

IS6 f:m^L. mrX Kl^-f >'fiiB)!jfifatj[SI52 SrtKi*?-* 

/cf^, H 2 (f ) tcs^ L/C J: o 2 oy- h 7 X' 

hi>^viyuaym^fzii±mi^'j^-( KM^jgfiS;-r 

«>, ens-, 7^ hx-x^y^-tcJ;-5Tm20y-h^ 

h y- h 8 b co^mi . nmco-^h-^tmrnz 

mhK>M<. m2{6)(,z}3i-f:^^lcoy-h±m5 at 

5 b (Dmmcommi.z i t i ^^wtc^s ^n^^t 
y-h±mcr>imts^m^^^mx\ 02 

(h) • ll2(i)tC^-rJ;d(cy-X3b ■ VU-(y3am. 

m^z^immx^ffo . 

[0 02 2] acrmt. mm^izx&yu-iixtmm 
iz. mmc^mmmx'htnf, m^mtmm^ ■ mmn. 
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[0 0 23] Z<DXoiz. m2{b)X'^Lfz\^U^ yn 

m 0 imizmm^ titzw, 1 <r>y- 5 b tfi^wm 
m.t\<r>^msimMX'h^ ynmm.m2Rx/Y 

y3 atm^^iXt^bX"^V9 Vy-VO^VV-i 

y<r)-^t t£ 0 > 5&>ot '>-ls(r>% 1 (^f- V±m3 b 

\mmh^hw^^f<xmk>:.nm.<r>'7u-^^y':fy- 

ht^O, *>oi«0M#3t!«®2(d)tc^Lfv:7 5j- hx>y 
^>-^^I^lc:i3V^T|siB#lcjfM$fL&jti6, 1211 tS^t 

[ 0 0 2 4 ] 03 (a) --113 (i)(ClS^JM2iet8cOf6HBc; 

mizm^x. ni¥^mi^mi.. 2ii]^u^ ymmm. 

3{4^if€mBJj®T\ 3a{4Kl^^y. 3b{4y- 
X^^^, tfz. 4«4miO*eMM. 5ai:5b{4mi 

i7)y- h^jR ( y a-T- htYu-i ymmy 
-h±m) . 6{i^2<7)i^iK. nim2<ny-h'^^ 

( rj y b n h ) , 8 a ^ U 

f-v^^;l^gp. 8b{4-feW-i? by-hsOf-A-^vl^. 10 
(47 :t h v-'x h . 11 {4S?^bPI±^, 1 2 tiMtRK^b 
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[0025] C:cr)|g2<?)||JfecOJ^®tCt3V^T{i. H 1 0 

^^j:mim.x'hhiiiMi. mmcomicommcommtik 

[ 0 0 2 6 ] fip-ij. . mmcom 1 iOHJgwm^i: |5l#t:. 
i^^gtJscl:-Til^o^IIlS&^ci5^t•l.wELL?^fi£x^^ 

^M!i?!)Sr«A-rt>^cf^. ms^^m^fx-micoy-h 
^mm sx'h^^vi^v^yms^mi <7)Mmm±i>zj^ 
f&i.X'2^m^j:r-wmmxt:^€'yfz^mim3 (a) 

5 H =5: t cOBSftffiiJJ^ 1 1 Sr.-K U 3 5 cO±lc 

mkcr):\Kmim3(h)i,z^^. :icr>m. m.im.±mi i 

S?-fl:$ fLT , H 3 (c) o J; 0 tcMKK-ft)^ 1 2 

tLXTT^'Jiy^J^ yM^x -y ^J'-Tiltf . H 3 (d) CO 
iot:. ^/iO<7)||lcoy-h^JS5a • 5b^>'^•^'~ 

^itT YVA ^^m^^tzWc. 03 (f) 

\,z^ Lfc J: d tcm 2 co^'- h ^Jg® 7 T'fc -S ;K U U 3 
^^^/^^{i^Si^U-^^ HIM2r?gfi!ct. inSr7;r hx 
-y ^ViJ^t J; OT11I2 (g)c7) J; 0 (cm2<o^r'- h^Jl7 

03(h) ■ 03(i)lc^-rJ:ol3y-X3b • H 

\:.xmf^^mm^ ■ • ^sieisj^^ • urn. 

[0 0 2 7] iOid(3LT#^>iX3t03(i)cOJ;3^ 
U y h h M^»f&1Sp< ^ 'J . JSil^M 

n\:^<m^mmi 2co^mzX'^x. j»<^ 

-5 7t :7 o— X ^ yy-y— b 5 a i: 3 y h o— h 7 



[0028] 
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-hbyvi-^^ yi^y-hcois.m.^h^mmzmmt 

[ 0 0 2 9 ] *l%Bjt>j:i,i|i^fi|s^a<7)S?Jt:ft^ 

izXtHf. yn-r-^ yi/y-hlziiX^iifzm^izX 

^mmmi^zm tx mmmm:bmt'rhT^m^^^ ^ u # 

vm^iz^^'^x , ^ 1 (7)m^m^z^i^hifti:;Kco±^m 
d iiLW.izmi^^tifz'j'"^ <thut ^(^w. 1 <r>y- 

"^ixhtz^. mziM\z'm:h^v^Yy-v<r>y-v 

o ti:mmnmm.iMWiZts: h « 
I.. 

[02 ] *96BB<7)|| 1 <^SfecOJ^«<7)S!Bt:trSSrXgJiH 

i^MJ^fi^ltf^ . (b) (4 h' W-f yaffi>S£iigl50^M!|?5^A 
(cXSmicO^'-h^JSl^J^^Sf^. (d){4lll<7) 

mk. <i)\m2<ny~v±m,w^^mk. (g){4^2o 

T-mmm^^k. ( i ) {4^»^^ ^ u s^^tit^^ 

f*coB)TH0^ ^n-etL^^, 

[03] *3^BflC0m 2 £7)|lte<7)?g.®(7)$gje:^>S ^xgui 
lC{a)*»^>(i) ^-CM^/iiTHS-r'fc 0 . (a){4^ 1 cO^ 
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>'N-:?-yco:7:rhx>y^y ^Hft . (d) \t'm \cn>y-V 

^° ^ - ^j^B^ y^Yv-j7.v m^mk . (e) tis^ 2 

co^ll?gfi£iSf^. (f ) Jim 2 coy- h^JSMJ^fiiciS 
f^. (g){iii2<oy-h^«^N°:5'-yj^^a:f^. (h){4v 
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